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(54) PROPYLENE BASED POLYMER COMPOSITION AND ITS MOLDED PRODUCT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide propylene based polymer compositions having the excellent balance among rigidity, surface 
hardness, and impact resistance. 

SOLUTION: Propylene based polymer compositions comprise (I) 1 -90 pts.wt vinyl compound modified ethylene based polymer 
obtained by grafting a vinyl monomer (B) on to an ethylene based polymer (A) having an intrinsic viscosity [t]], measured in decalin at 
135" C, of 0.01-10 dl/g. a molecular weight distribution (Mw/Mn), measured by GPC, of not greater than 4, an ethylene content of 
35-65 mol%, and no substantially observable crystal fusion peak by a DSC and (11) 1 0-99 pts.wt propylene based polymer (provided 
that the sum of component (I) and component (II) is 1 00 pts.wt). Molded products are composed of these compositions. 
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^r>^x'^AJa, N.N-i^7^t'=i^>'urxy x^AS. 
T;u=<^;t/T>'txH7Aia. h yTy-;U3^:^:7=i-x»i7A 
^Aj:i':S:^cf5ci;:>5r#2>o :l:»fl<3tc. F yr;u+;i/ 
a^T^^x-^A^iLrti. /c<hx«h yx^;i/r> 
40 ^x»;7Ar* F^ (^i^ii^) J^'i'^v F y :7*Dfc:;i/T> 
•tx'i/AT^F^ (:7xx;i/) hy (r>-:5^^;u) 

r>^x»^Af-h^ (r'xx;!.) ;f.»^|g?5:<i::*^Wen 
-So e^T;U+;^T>^x-t;A*g<bL/t:t3:. tct^^tiy 
(l-^DfJU) T>'tx»^AT'F^ (^>i>:7>rU3hD7 
xx;l.) t^^m. t?t^^D^+5/;UT>'tx»i7Af- F 5 

(>^xx;u) .t^'^^^c^^j^iptf ens. ^eoc-rrt^-te 

{b^iUr. F y :7xx;U^;U-cx'i;Af' F^^;^^ 
xy X'^A'f-F^=^-^ (•^>3?'7;U:rn"7 xXjU) 

50 -h. 7xD42X'^Af*F 7 (--oi? >';^3^a:7*x 



[0048] Jj^^>{t^i LXiit. r'tjyf^^^ ( 1 

4) . tr;^ Ch'J (n-y5^;u) t>^^'^a] 

- h. l^X C h y (n-^^Jl/) T>^^'^AD t^X ( K 
f=;<7>'N>r K^W' K F7^;^^U- h) (II 

I) rj:^(D^7i<^>T^ir>(Di^rj:t^i)sm^^hti^. 
[0 04 9] :«7;U*f^>^t^<!:Lr». 4-:^;!//^^:^ 
( 1 4) . l.3-S;^;^;I/>'^'y'^^'7> ( 1 3) . e 

[0050] ±fe(DJ:^rj: (b) -{^l^it^^t^mt^ 
^r-So i?ie (d) w«Sr;u^^'^A:t=^Mt^^/c(i 

,[0 0 5 1 ] ^fctm^mfS;r^(fcmLx\t. (d) w 

ar;U^::.'>A:t+Mb^«J:teJ:OV^/c« (b) 

>it^t>mt^tti>^lTF(0^'>t3: (c) war 

< (c) mmr)U^:=^^Mt^m> (c) W«T;U5::. 

[0 0 5 2 ] (RM mA 1 (O (R' ) ) nHpXq 

xi>j:<. ^mTmm'Si--i 5. »^u<«i- 

4<Dg^{t:7k*S*7nL. X«>'^^y>il^^^^7KU. m« 
0<m^3. n^iO^nO. p{3:0^p<3. q«0 
^q<3^iS/c-rS:r^or. U3&^4>. m+n+p + q 
= 3^^-50 ) 

< (d) ^mT)\y^:^'^M.:t^->it^m (TJl-t^^^ 
» > (d) W«r;U5:::.'i7A:t^^Mb^^«. '^'u^ 

8 6 8 T^^^W^^nri^-S J: ^ ?^j:^>-fe'>;FS14 
CO Wtar ;u ^ A ^ t^%r ^> o r 4> J: c ^ 
[0 05 3] tJe^<Zr^ocoT;U5 -/^if> (r^b^+if 

[0 054] 

[{b6] 

R2 A I— tOA OA I R 2 



[005 5]S:cti, R(i>^;bS. i^;uS, r^'atvi/ 
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2ti±COS?a-C*0. »SL/<«5-4 0CDSiara5> 

So 

[0 05 61 ccr. r;i/^ ^'^i^-v^^ (OA 1 (R 
) r^*D$n5T;L'^;u:t+'>r;u5-:^'^A#{4fc 
J:o'^(OAi (RM ) rat^Sn-STJU+^'b^+i/ 
TJU5::i'?A*flr (CCr. R* ^J:aR' R<f:|5l 

«<D^fb7k^Sr ^ 0 . R^:fe<fcD^R' ftmmrji^m^ 
10 iSfo ) *^6^cSig^TJU=<^;u^=^^5^r;u^^'^A#ffi 

[005 7] ^C*5. (d) ^{Sr;!/^ :=.'i?A:t + Mb^ 

(A) SBSffloflm (3Mx >^ >3ssti®) <i: ur 

20 '^7A^b^^<^:War;^5^•i7A^b^^3!P6^^:S/^':^e^ 
[005 8] Ji. ±fB<7:>J: ^ Aj:^ ^ n-te 

rn<o:^Sr fetf ^ c <f: ;!>5-c# So 

[0 05 9] ^3?n-fe>3^Mi®^fflC\ ifcm^^^>'->'^ 
^r^TSit'&^C^a:. S^.^I^<D (a) M^^Higf* 

30 (^ ^cnzxb^) <D?ga«. m^g® 1 y ^ h 
0. a^o. 0 0 0 0 5-1 ^ »*b<»o. 
00 0 1-0. 5 ^ •;*;ucD«rffli^^ns. 

[0 06 0] (d) WSlT;t'5^'^A:t^V^b^% (r 
;U^+1f->) (a) ^^a-fe>{b^*oa»#J5 
iS^ (M) «:*f"rsr;i'^-'t7Ai^^ (A 1 ) (D-tJi/tb 

(Al/M)-C. 1-1 0 000. Jf^U<«l 0-5 
0 0 0<i:35:Scfc^3&fi-Cfflli6nSo 

[006 1 ] (b) 'r:t>{b'Y^>tt^b^«5«. (a) 
^^0-b:>{b^iB5CC^T-S (b) ^:t>it-( :t>mt^ 
40 m(D^J\^tt ( ( b ) / ( a ) ) 0 . 5 -2 0 . ST* 
L<«1-1 0 i^iSJc^J^cS-CfflCi^tlSo 

[0 06 2 ] */c. (c) W^r^b^^^^Alb^^Tj^iffi 

umxm(.^htiho 

[0 06 3] ii^^ aS*^- 20-15 

o*c. »*u<«o-i2o-a 3e>tcw*u<«o- 

lOO'CcDffiHr. KtJi^0im^X--8 0kg/'cm 
' . *T*b<«0^ffix.r-5 0 kg/cm* (DiEfflO 

50 ^f^T(^n^t>rii>. 
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[ 0 0 6 4 ] Rimm (i^m^tmmmr^mmi 

[0 0 6 5] ±gB:^nfU>, ^M^A 

So 

[0 0 6 6] ±iB(D<i:^«:ur:/nfcfU>. x^u>, 
(A) ii«cn^^tfS^?giLrff enSo 
exju^a^ (B) 

*i%?B'rffli>6n-5>fcrx;i/msf* (b) tur^. 

r^'Unxh t;;u: a- ^aar^ nx h 
^cDT^UuxhU;i/il^<*; (^^) r yjug? : 

HfCD(^^) TiJ'yJl'K^^i*: n-:7:tx;uvu>r 5 
n-^^;l/'7*x;U'7U-< ^ h\ ii-i^^a-^^^i^;l/'5' 

[0067] ±iafcrx;U^Sf* ( B) ^X^t. 

[0 068] fcrxjHt^g:ttx5^u>3g£^ [ I ] 

(Di/'yy hSii. trx;l.mgi$ (B) fft^-c. ^^-7 h 

^ttMox^u>3^fir'&ft (A) 10 osa%^*fb 

ji^5-'5 0fia%. »$L<«1 0~40SS% 

fc:rx;wi:^^^ttx5^u>%a^i^ [ I ] (PmM 

0. t^xjwt^iB5^ttx^u>mfi^(* [ I ] ^^-r 



(8) i!#ga 2 0 0 0 - 1 9 1 8 5 0 
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±IBt^x;Wt^^1±x^U>3gfi^(* [ I ] (D^ys 

m-vmi^^in^y^y^yo-mfxftm^t. mrj:^%±m 
( rit^x^mm] it^ji^^m. a# (») ^ 

10 [006 9] /c<hx.«^:^ig^«r*n«. jff 

ifc^±m^m<i:Kihy'y^yti-i^i5ii.^'BmRm 

[0 0 7 0 ] ±fBlfSJSJS^i. i§MSJ£:«<h br«, 
20 07. 5CcfB463nrc^-5iS^:ja&«AcC^;&iW6n 

y'^ {fy a -m^^^m 3 n S o 
[007 1] -rrj:t>%. mncDi&xnJ:^ . ttsi o^ 

«5 2B$ra^^au/tB$r^) xmn<o\m.c^ (%) ^ (c. 

/Co) >0, Qtrj:^m^^^K *^?Br«Jf^O 

So ^c*>\ y'y^yu-mM5!cM\i^. #a<0SJE«r* 

40 [007 2] *^BJ0C4dlir«. 7*^ ^J?':? P-MSJSffl 
l^tcSA$n/cx^U>mS^» (A) t^x;umS 

(B) o^a*— Jsgsjjns/ci^^siur^flnTsci 
ttx5^u>2Sfi^«c [ I ] On°aW?&^finrt.^si?<o,=g-c 

[0 0 7 3 ] -7*^^r?n-SSi£ffll*3<^x^u>3^S^ 

(A) ccb'x;uma<* (B) ^^soassnfs 
^^cmmtih^oy-ck^t^Xi^t^. y^y^yu-m^mstm 



i 



(9) 
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S>:c^:7 -<-Kn;&^ehr^;L'mS» (B) ^iSLKr^C 

fflP$rcc^fi^*:7 ^ - \^0^^ 1 ;^M(Dl5i^«. t'^;l/ 
*S«^ (B) (D-SS«. ^^-rj^JSO^SAPA^e^-r- 

-^tc^.ccz-zxoy ^-m^m^x. cn6<D7-/-K 

□35^6l^::-;U#S^* (B) ^Sl£«F*3tc:7 ^ - Ft" 

[0 0 7 4] C(3[><t:5«cfcr^;umfi(t (B) (D^^imm 
V^t. yy ^y a-Mmjtm(D^m.Df)^^y ^ - F S 

ti^\^::^)immwt. ^ii^ntf^f^mn^vcom^tcy ^ 

atf^fbmatv<Dmvm&mmi^^\:^^j\^mmi^^y ^ 20 
-FT^«^. sa^3!p67^-Fsn-5fcr^ju#aft 

[007 5] Sfe, v^^^-^n-MJglSSOjESAnsiP 
6:7^-F$ti-Str^;i'#a»i. i^TO^6tHP$ 
-coPbICc^ -f- F^n-Str-^umSf^io^tb^. *5ctc>' 
itS:AP:«^^6mP^r(Z)r^-CSa®^;&>6 t^-JU#fift 
^7^-FT^«^. SS^e:7-<-F$n^l^::.;l/ 

/-FLr4>J:Cib, tf:=.;uma»©±S^:^'7^:7n 
-SJSS^f <7:)it9:AP7&^ 6 HiG * r ©pace ^ - F u t 

(A) *5<J:iy^tf^;U#fi» (B) 7 FS 

aO^jyifflC^-Sa^?: ri?§?KM^ffij <*:PfO\ 3 0% 40 

[0 07 6] 2f:|%?SCCfcC»r«. :RS14W«l;^J^ffll^ 
x^;U^>-f2>. T-feF>. -TV t: JU-^>42 

y^;ux^ju^ F>?^ci'/?ifflc^6n. cn^cocfi-c 

[0 07 7 ] C^7 6C0WM?gffUi. X^U>^fi'&<* 50 
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(A) . t:x;i/^a» {B)^jczmwm(o^%^i 
ooaasp^^tu. j1^4 0 osagptiT> !ff*b<{i 
zoofiasetiT. $6ccjf^L<(ii o osasBttT 

[007 8] *l%B^tC*5C^-C«. ±iB(Dcfc -5 ?:cfi^ft* 

Sfflur. trx;u#aft (b) ^x^u>i^s^» 

(A) CC^^r^ FS^SlfS^BRL. ^i^:^;H3J&g»J«: 

[0 079] c(DX^ti'yVi3)\^m^m im^m^i) 

v-f^;w^•-:^• +if>r F. ^•;>^>f;^/^•-3^+•^^-< K. t- 

v^x-'F. t-^^;^>'^•-:^•+v-f yy^^u- F. t-:/^ 
;byN--:t+5^2f^ Fx- F. 5;^^^•-3^■=^^S/3^>^ Fx 
-F. i.i-fc^^ (t-:/^;^>'^•-:^•+^') -3,3,5- F«;y 

l^o *r4>. q$Cc^>v^H^;U/N--3i-+if^ F. y^n^ 
+1f F. t-::/^;^-'^•-:t+^'fcV^'^-F, t- 
:/^;^>'^•-:t=^>'2^^ Fx- F. i.i-t^^ 

-3.3,5- F •;-^^;t'>'^a-\+-9->:C?s5fSU 

[0 08 0] Cinh(OyVt))\^^^\\t. x^u>.^M 

^» (A) . t'x;uma» (B) ^j;:zjFmmm<o^%^ 
ai oosas5cc*fb. iimo. 001--5. osa 

SB. »^L<«0, 001-3. 5«aa5. 5^5C»^ 

L<«o. ool-'Z. ofiasp<D«i^'Cfflc>6n€>o 
[0 08 1 ] s/c, aw^©fx;u 
{t^^i4x^u>i^M^(* [ I ] (D^mmmmc 

-7-, t-Ff'tx;U^;l/^:/^>. n-Ff^->;U^;l'*:/^ 

[0082] cn6(0»aSlS^S6»J«. x=F u>3gg^(jf: 

(A) . l^x;l.^a* (B) *5cfca^^^SRJCD^tHll 

oosasucc^fo. ffl^o. 0 0 1-^5, osasu. » 

3SU<»0. OOl-'S. 5SagP. $6CC»*L<« 

0. 0 1-2. osaajcosa^-cffli^^n^o 

[0 0 8 3] :$:S0^CC4(5C^r«. m-^SS&i. ^>^:^;l/ 

«5 0-18 0-a J:0»SL<«6 0-1 5 0-cr* 
0. ?^3B#Fa5i. »^L/<«0. 2-6^Pa. J:0»* 
L/<ttO. 5-48$Pal-C^b'E>o 

[0084] :^^m^C^^>X\X. m-^^.Cj^-yXnhflfc 
^ »; •7-7§?g;§:?gE^^T6 C i CC J: 0 t:'x;Kb^^ 
ttx5^U>3^S^(* [ 1 ] <h. *JSJ£^Dfcrx;b*a<* 

(B) ^y^rmmmmti^t^M^^^^mi^xi>j^ 

[ I ] *Sfc;cOh:xju#atf (B) 



(10) 
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[008 5] 35::te*%?SK:;tec^r«. ±ie<OJ:^K:Lr 

[008 6] *^?8tc*5C>r». [ 1 1 i^-;Wt^^ 

ymm^i^^j: [11] >mm^w<D'^Mm i lo 

-fls&«jtc{3: 1 0 8 0 magpcosii'&r5?$ u < 
^n-So ^/c. [I ] tr::.;Wfc^^ttJ-^u>.3g*^ 
tfcDE^ST&i. 1SS§P«±5 0fiSgi5*». J?SU< 
ttl-'4 0fifigp. J:OSf$L<»l 0-3 OSSSBt? 

5 0-9 0S«6|5. jfiF*U<«6 0-'9 0SfiSP. 
-J:«3iff^U<«7 0-'9 0SSgP<O«^. 

[II] ZfU\l'\y>3^m^ 

"*^?g-cfflc^e)n^':^nb'u>3gS^(* [II] 

h:7a-U'-h (MFR:ASTM D 1238. 230'C, 2.16k 
(mM)ifiO. l--200gr/l 0^-C«)'5Ci3{|iJfffS 
b<.0. l-^-l 0 0 g/1 0^r^>-SC<h*i($6tCj? 

CP 



CM, 3 - 
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[0 08 7] C<D:/afc:'U>^S^(* [II] 

Ar'Cn-y'tJly^mf&^Mlit. ii^«9 9. g-SOfiS 

Df [II] CD6 4;Cn-f":^?>^^^>«. 

n-f^;^>2 0 0cc*CC5B$rBl?5iSUr^^L/cf^. 6 4 
•CS-C^aJUr. WtBL//c@ffl^G4:^'^x:7^;U^- 

[008 8] t,tc. C<D6 4-Cn-7^;^7>:f?5g^^<D^II 
TiB« (1 ) ^<t:^^ii>f^ti^:SL 

i^mwm^miM,] (om^^o. 970-0. 995-0 

TIH^ (2) CCJ:*9*2«>6n-2>AZ:ft«»imi^ 
\.U,](DmifiO, 002 0--0. 0 0 5 O-C^^-SCi 

[008 9] c(omm^:f^y^fS,^iL»mmiim 

•^^ h;UCC4i5C:f-SPrnrmik Pw. Bar. Sad^ . T 
a* 8' <D®iK?aS75p6TfE^ ( 1 ) ccj:0*a?>e>n. 

[MJ ^^C-NMRX-<t5^ 
:teC:f^Pinmmu Pmrmr. Pmrrr, Pmrr Prmmr P rr 
rr Pw. Bar. BaS^ . T 8^ (DfRtCmSttf^ 

e>Tias; (2) ccj:o*8i>6n^. 

[0090] 
C»l] 



I] 



CPw] - 2 C CS a t1 + 



CS a * *3 )+ 3 [T 

( 1 ) 



[0 09 1 ] (s;*. 

[Pw] : y'u\:fu>miiL<Djt^)vm(fCii^ir^m, 

[Bar] : ^^^(D2mmMr^$>'yr. ^zm^M 

g-C^O. 40 



2filige^CC*3fc-rSeRjR^ar^ 0 . 
[T^*^^ ] : ^fi*<D3«^'C*o-C. SESsHg^ 

r^^o ) 

[009 2] 
[1^2] 



CM, ] 



Cn) i^2000-191850 
19 20 
[P«orB]+[P«rBr]+CPmrrr] + CP rBrr]+CP rnarjf [P rrrr] 
CPw] - 2 ([Sar] + ISa 6*} ) + 3 [Td*5*] 

- C 2 ) 



CPmrB] : >^otrUi'Jtltt* -I -caUfci tt. -I -J -J _| _j 
CParar] : ^ n u -i -ca L i t -I — I -| — | — I 

CParrr] : ::''o 1/ >mtt* -J T?* L fc i S J —I __j _J _j 

CPrmrr] : r n tr u v^fflt — I "Cfs L te i t ic. " | "1 • 

[Pranr] : r n if b — I -c^ i # _j _l -J _l _| 
CPrrrr] : :/a fcT u — ' 1f« L t # ~1 "1 

f- /use 

[0093] [Pw], [SarJ. [Sa5*]*sJ: 40 [ 0 0 9 4 ] :7'n fU>ISfi-^tt: [ll] *S7'atU>© 

Of ] ±iaS ( 1 ) il3l«rftS, ) mjftj|^f*r*«ti^. fci^«TfB^ 

±ia©J:5^c^afU>2^m-^ft [II] (^Pn--^7'$ (A) ©i-^fcato-rciJ&s-C**. 

>^?gfiSc^) ©iIflJ«Hiitt©3fflCC«l,i6n-53S:ft^iB'J .[0095] 

ttJgS [M' ] fcJ:0' CM' ] «:'3(,ir:g=«:fl«JK:Si?BT Utl ] 



(12) 



21 



Me^ Me^ Me* He* Me" 

I I I I I I 
■(C-C)-(C-C)-(C-C)-(C-C)-CC-C)-(C-C)-(C-C)- 

He' 



2000-191850 
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(A) 



lie 

-cc-o- 



* _J t«EL _J_I *ni Cneso) 



4r r Cracema) iLfct^^ 



[0 0 9 6 ] -C^t?$n^:7*a fU>#fi[5ilil(43(03 

tt. Piimnm<i:Pw<fc<3!)J±. "r^t^^TSsS *( 1 A) 
[0097] 
Pnanuii 



Pw 



( 1 A) 



20 



_l _l _J _l J 

m on oi n 

* [0 09 8] S/t. •T'DfU^J^S-^tt [II] 3!)i:7'af 

«. yti^tiTfB^i (B-1) HfcVX (B-2) ©i^jca 
fc.rc<J:*s-c*S, (B-1) (*. yafu>*fic 

<B-2) 7'aifU>*firaia4"«:. 2ffiiJjU:©i^ 

[0099] 
[<b8] 



Me' 

I 



lie' 
1 



He' 

I 



He" 

I 



I 



He" 



He' 

I 



He° 

I 



"• -(c-c)-(c-c)-(c-cKcs;HCHf><c^-c^>cc'H;'^-(c-o-<c-c) - 

f t 

S a r S a 7 



(B-1) 



He* Me' Me-" He" lie'' 
-(C-C)-CC-C)-(C-C)-<C-C)-(C-C*>-(C*-C> 

t 

S (X 



CC-C)^-CC-C^MC^-€^-(C-0-(C-0- - 

Sad* 

- CB - 2) 



[0 10 0] C<OJ^^rj:m^. :/cifU>#(a5iSiIcf3 
<D3#fi[B<D^^^USJy<1-<D^5^JUS (±fE3: (B- 
1) . (3-2) rti. Me\ Me\ Me':hJ::^M 

[0101] -E-c-r. 7'at'u>2gfi^ [n] cdSJ» 
#(4'43CD3mg5^ (C- ) <i:M^Lri^^2,S^^ 
^-c^-^r. x^u>m(44302M^^ (C) tm^ 50 



OrCi^2fil^^ (C^) CCi3ferSK«^?aS (Sa 

[0 10 2] T)^c*>i^. 3E^^^(D2mmm'c$>^'c. m 

^fcfctC ) ;!)^6^4>iac^2<icD3Slj^ 

(C^^/c^C) >&5r{4^^>^cfc^?'cC2;ffij^^cS*-r 
-S^iR^ag (Sar) ^2{gL//c«><D*P w;&^6?l< C 
itcJrO. •:/cifU>^fit5JSiltcpflD3*fi[SOy^;l/ 
StW<Dy ^iUS (Me\ Me\ M e'^fciO'M e ' ) 

[0103] $/c, :7*Dfc: U>3Sfi'^tt: [n] (D'»Bn- 
-^y^>:F?§/S^?&^^ (B-2) -C.T^^n^cfc^^ciS^ 
lit. 2f@t(±CDx^U>m{a7Jj^6i^d:'E)X^U>m{iiillK 
*<0 2M^^'C^-:>r. :7*Pb*U>#{4cfi(D3a^ 



(13) 



23 



(C) tm^b-ci^i>2m^ (c*) «:S3fct-s"c s 

-NMR;<-^4'h;l'«:*Jt:t-5.®i|X^ (SQ!5*) . *J 

CO 104] -ttif^iy. mm(02m^-cs3^x. m 
cD^%, (c^fctic*) diamc&D. (c 
^U2mmsiiic^^-r^^mi& isas^) i2mv * 

CPuuui] 



12000- 1 9 1 850 
24 

;fc*>©*Pw*>e>?i< citci?). yafu^masa 
|ft4i©3*fiiBcDy9^;uSJyJ1-©p<9^;ua (Me'. M 

(0 1 05] Ofc*lo-C. (B-l) . (B-2) -C 

«iD$*i.5:/nfU>3SS^«: [n] ©^«n--^7"i?> 
^fiX^OtS:«=^iJi4«. ties: (IB) 

[0106] 
[^4] 



CPw] - 2 ( CS o r] + CS a «5*] ) 



- (IB) 



C0 10 7]S6«:. :/atu>^-^ [n] ©^)B 

fciittrFSSC (C) ®5K 

T<r(r 



[0108] 
({fc9] 



8 



Ife^ Ite^ Ifc' ye' Me' \ Sfe" «e' ys" Me' 

I I I I I, \i, I I I 

Kc<)-(jc-c)-(c<)-(CH;)-(c-(r)-(c-c)-(c-c')-(c-cMc-c*)-(c-c)-<c-c)- 
- t . t . t t . _ 

S a r S<r T 

... (C) 



CO 1 0 9] C©J:5«Cti-&. ±iB ( 1 B) ^€r-5-©* 

e'. Me\ Me'*5j:iy:Me') ■C$>i>iCi>i>^iPt>tb 

-SfcS). :7*ofU>#fi[5j^«iti©i|J5^^5^;l'««J1- 
©y?JUS4. 3<l^<K^i1-T-5c<f:tc?a:S/ca?>. $6 30 

coiioi-ecr. x9^u>^{aaijf(tfi«c^*n^:^ 

n fU>#fii*i©3«i;^«:a3|Ef -5" C - NMRX-^ 

iac^2ii©3SL^ (c. c) ©^^. -yj (C) 

*s 5 as fc« 5 fit J: *) lam/caatc* S J: ^ 3 »M3R 

(CO K:B&*-r-5®iR?ig (T8' d' ) %31gl/fc 
fe©*Pw«:Jjn^.Sc:<!:K:J:f) cn?:*iiEr-5. 40 

[0111] Llaifi-yX. rT'cifu-^^S^* tii] © 
^)^n-'N.7"a'>^)i£^©35:i*:^BiM{3:, ±f2S; ( 1 ) 
«:<fcO*jf)ft:S:»«W14fgS [M, ] ©ffi«cJ:OSaf 

C0 112]/j:*j. ( 1 A) S*Jj:af ( 1 B) 
( 1 ) s<t^i5:-S)4>©-c«^c< . ( 1) scci^^s^c-jr- 
:fu f u>#fil[tti1.©«fi£Pi2*fitCc<l: 
». ±ia©ffiiE*s:T^ili^c-Sii^fe*S. 

CO 1 1 3] 3S:i*«fllJttJgS [MJ *^if)*± 50 



la^ (2) cfJ. [Pinnnn] , [Pmmir] , [Ptnrrr] . 
[Prmrr] , [Prmnr] , [ P rrrr] ». ynfU>m 

fiEai*4i«:*jw ^ 5 ffi©a^-r -5 t- u >#fiir©j>f 5^ 
;i/«©^^. 3<i*ii5— 2 fl*tjg3*t:&isj*ifin,>fc 
(«T TM, <ht,i^ci7!)5*s) imr^ 
y-o f u 5 mmip<Dm 3 m{ia©> ^-imtc^^ 

r5«iR?*fl[*^nbrc>4. ftcto^Jda (2) K:<fcD 

CO 1 1 4] *^I8-Cfflc>6ti.57'nfu>«s^ 

[II] ©»Ji8n--^-7-i?>:F?gBS^«. ±fSS: ( 1 ) cc J: 
'3«ist>6n.5Al«:^iHiJ14fi^ [M, ] ©ffl*JO. 9 7 0 
~ 0 . 9 9 5 ©ffiHiC* f) . ?»»n-'^:/i' >^^<D 
iiaiC (2) {cJ:0**6n.5jittaiiJtt}g© [MJ 
©fii*50. 00 2 0 — 0. 0 0 5 0©ffifflJC^^/c:J?). 

rt»S:/of u>*fiia^) *WUri>4. 
[0 1 1 5 ] C© [M,] ©ffl(*, »SL/<«0. 0 0 
23-0. 0045. J:OJfSb<«0. 002 5~ 
0. 0 040r**, — li5K::'"CJfU>^S^(4: [II] 
«. ji^MKiMJIS [M3] ©fii*s/h5i-^:/7*s^vaiK 
*ist,^. 03!pL.5i:»«fJttJi« [M,] ©ffl*ie«t>-c:A: 

S:{*MBiJi4Ji^ [M, ] <Dm*Hnmc-c$>ii,it 



(14) 



2000-191850 



25 



[0 116] tct!Lirr^icfri-rJ:'>tj:mm. (-r) «:W 
•_i l_^_J_l_l-J 

ni*'**m r m r r 



26 

. (u) i^rn^j i ooa^ffltD^ab- 

[0117] 
[ItlO] 



m 



' m 



^ Vital 



M (a) 




■ -in 



7i van 



CO 1 1 8} ±iH«S (>f) ra:b$nsynfu>3^ 
S^tt<Dil»«Mtt}g« [ M, ] cOffltt 0 . 9 8 6 

jl»«H'Jtt}gS [Ms ] (OmUO . 9 8 S-C*)?) . «3S 20 

(>r) 'cmt>$ti^:f^\^'\y>^m^msj:c^mmi 
-So -r^jr^D-i^szifi^saiJttJgs [m,] (DM;J>^®i?)r:^^ 

Sfn-Sr (racemo) -CTn^n^^StDSJ^T&sSi^r/hS 
<rj:^<DV. r (racemo) r^§n^«S*i*i^LTff 

>mm^») r (racemo) t?7iT$nS«ag3&«i»tfcU 
^>"::^nfu>l^a^f* (M,«3g^Wb?'ci:C^:7' 
ab*u>3gfi^tt) cfcOgi^^vaiM^W-r^ciccrj: 

[0119] ±nE.<Dj:'?^j:iLi^mmm^nm [m, ] ^ 

>^?S^55^<0^'C-NMR(DS^<Dfll3g«:S-:J< f-^ 40 

?as & I ^ « t' - ?^a©iigio i 6 ^««> c <t i^t? * 

[0 1 2 0 ] *'C-NMR». S:^?gi?£^0. 3 5g€: 

C(D?gtg?:y^;^:7 (G2) vmmofcik. M 

THMit^^-^^O. 5inl ^irax. rtSlOmmcDNM 

R^:x-:rtc^AU. a*^^ (*lc) iiGX-5 0 0S 

NMRS'J^^g^ffll^ 1 2 O'CC^^C-NMR^JS* 

nrj:^. mnmmt i o . o o o [5i«±r^5. 

[0121] :7'pfU>^S^* [II] CD64*Cn-f=*? 50 




' m 



y V 

3iS8 0Sfi%ei±. »S0<«8 5Sfi%fet±, 

J:0*?^b<53:9OSS%«i:. ?6CC»$L<t*93 
fia%ti±. 1$tC»SU<«9 4SJI%J!aJi<DS'C^^ 

[0122] J^jrfc. c<D-^»n--^:;^^>^^^^t3:. ± 
IS 6 4 •Cn-f":^? >:^?§ja^ 1 . 5 g * 6 ^PBltUtn--^ 

[0123] ^^B^-C^. «en--^y^>:F?§^55^<OM 

af4* 1 8 0 'CcomEE^Bm^iCXm^ l mm©ft 

C\ a^mtS («) «n-^-:7U-^^>^ RU3 0 0 
aiJ^^a^ffli^riW^-r^ c i tc J: O *d?>^ c t^-cft 

-So (ai:^5 0kV. 2 5 0mA) o CC0^CDiiJ5£ffi<t 

[0 1 24] *^BJ-C«. ±fecDcl:^J^cC-7*ah-u>^^M 
[ II] (D 6 4 -Cn-f^;^ >^^^53^«. ±f£CD J: -5 
!^^iS/c#«. u>;&>e^j:-:>-Cfc. * 

[0 1 2 5] flk<D:*-U7-/ >S<hO-C«. /cixt^i^ 



as) 

27 

[0 1 2 6 ] cne.O^-fe'Cfc. >^afU>7!P 

/cixtilfiSp pm-3Sfi%ge[(Dfi-C^^'CUS 10 

CO 1 2 7 ] JiiecDj:'5?:c:/nfU>^a^«;: [ii] 

ctf)^v^^. ±ia<DJ:^^c:7-pfu>3^fi^f* [ii] 
t^:^;Wfc^^i4x^u>35s^flc [ I ] *5j:c;^^ 
DfU>3^S^f* [II] cD^ffSl 0 Ofi*SBtc*tL 

>nb*U>.^M^* [II] CDE^»7!>i9 9fiSSP«T5 0 

^^XCC^FCCgn-So CO<fc^>5:a&5«C«. 6 0—9 9 
'MaS|5;;&iJf^U<. 7 0-9 OSSgPT&UOJf^L/C^ 
^/c/ :/afU>^a'&(* [II] (Om^M'^l 0-5 0 

W^L<. 1 0-3 OSaSW^I^CCjf^LC^o 

>m tf^mi mm. mn. mn. -^mm. ^im± 
m. mm^mi mim±mm(Dmmm^. 

Sfet»^^;u^. tj:^vt^b. mf&i^iy-. 

mo^fmmiifc^mm^fji^cDm^immm i-^^ij 

A7.t)-^ -fet*:t^W' PMF (Processed 
Mineral Fiber) . ^Jy^yAY. ^^>M^V. 

7 yz^:xj^)\.iytj:^a)j^j[. i^i^^mm ti^^mi^^^ct so 
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C 0 1 2 8 ] :$:^Bjr«. cti^cD^ ^;u^;&«57 
SL<fflC»6n. i^CC^l^tfitSO. 01-10Mm<DSS 

[0129] ^/c*^q3-CfflC^6tl^«^3^«WiRF«:^ 

V ::i-jvrj:^(D!imm^m<^^i>it^m^Mtmmmmm 

3t a f u >.^fi^(*jeii£1^5*l# ^ c i 3J)i rir ^ o 
[0130] ±f2<D J: ^ 3tc«l«^«SiJ«. 1 a^Jfi-t?. 
*'SC>«2a«Jbffl<J^'&*3l±rfflt^^Ci;{>ir^'5o * 
tc. ^^mv^t. C(DJ:^rj:mS0mmtti>i^. 

[0131] 

[{kin 




[0 13 2] (^^. kt. mmm^. mnmi^. 

R\ RUS. TklSM^. *>L/<53:^M^Stl-'l 0© 

or4>cl:<. S/cR'|5l±. R^0±SJt«R'<i:R^*ii|g 

JK^V$>K>. nt^ l-3(7)^r^6o ) 

»i7A-2,2'--?'^U>-t^;^ (4,6-s;^-t-y^>'U:7x::i;i/) 

:^ h U*>A-2.2--x^i;'r>-fc'X 
(A^e-iy-t-y^ji^y y *:^y v^o 

A-2.2'-^^U>- trX- 

:74*:^7x-h. 'j^»i;A>2,2--x5='';'7=>-t^;J^ (4,6 

2'-x5=-y x>-fc'x (4-i-yci fc:*;i/-6-t-':/5^;i':7 x— 
;l/) 7^x:7x- »;^*i7A-2.2*-y5=-u>-fc^-:^ (4 

A-2,2'-?^^u>-b';^ (4-x^;i/-6-t-:/5^;U^ 

;U) >';f>;:7x-H. i^/JUv'r^A-trx [2.2'-^^t'x 



(16) 



29 



^ it T.-y V\ . t}y\/ly^2^^\^7. [2. 

X [2,2'-^:*'trx- (4-t-:i-^^;u:7:t^;U) 
x-h] . ';'^A-2.2'-^^Uf">-fcr;^ (4,6->?- 
^^;U7x^;l/) r7^x:7:t-h. :^ h U ^ A-2,2'->^ 
^•;r>-.t';< (4,6-^:^-t-":r5'Ji^7x::.;i/) v^7.v :t. 

-h. h »;'5A-2,2'-t-*^^;t'^^U>-^^X (4.6 

-2^--?^^;U:7x:^;U) :7;f;^-7x— :M-y'>A-2, 
2'-t-^^^;l/y 5'U>-t'X (4,6->^-t- :/^;Ur7x::i 
r?:<-;^7x-h. tj)Vly^J>.- tf;^-. (2,2*-^^ U 
>-fcr;^ (4,6-S^-t-y^>^u:7x^;U):;';f ;^:7x'- 

. V^J^V'-iTA-eX [2,2*--:»^^U>-trX (4,6->?-t 

-:/^;U:7x^;l/) :7=r;^:7x-h] . /N'y»?A-t^x 
[2,2*-^^u>-e;^ (4.6-t^-t-r?'^;i/:7x::.;U) 7 

-=fX7x-h] . :^ h y '^A-2,2'-^5^U>-l^;^ (4- 

y^jl/_6-t-:/^Jl/:7 x^;U) :7 X— :^ HI 
-:;A-2.2'-y^u>-tf;^ (4-x^;i/-6-t-':/^;u:7xr. 

:7;f;^*7x-h. :^hy*^A (4.4'--:^^5^-^W-5,6* 
-2x-t-:/5^>'L'-2,2'-t^:7x^jU) :7*;^:7x-h. 

ix«i7A-t^X [ (4,4*-*^-^^;l/-6,6'-5^-t-':/^;U-2.2' 

-fcr:7xj::;l/) r7^xr7x-h] , :^ h A-2,2'-jc: 

X-7x-h. :^ h •;'^A-2,2'-^^U>-fc^;^ (4,6-t;^- 

y^;l/7x^;U) 7*;^:7x-h. :^ M; a-2,2'-j»^ 

^U>-t^X (4,6-i;?-X^;U'7 x::.;U) v ^ x.- 

^?A-2.2*-X^y f">-t^X (4.6-5x-t-^^;b 

:7xx;U) :7:t;^:7x-h. A-tr;^ [2,2'-x 

5='';f^>-h^;^ (4,6->^-t-r^^;U:7xx;U) y:^XVs, 
-h] , •7^^;^V'i7A-fc^;^ [2,2'-x5^i;f^>-eX 
(4,6-i^-t-"/^;l/>'xx;l/) 7*X7x-h] . 

•^/A-tr;?^ [2.2'-x^yf^>-t::x (4,6->^-t-:/^;U"7 
xx;U) :7 :f ;^:7x- h]. T^I/^^*^ A-h l/X [2.2* 
-^5^]/>-fcrj:^ (4.6->^-t-:/^;W:7x;u) 7*;^7x 
-h] *5J:c/r;i/s:=.'i;A-h [2.2'-x^y f^>- 
trx (4,&-s;^-t-:/5^>»u:7 j:x;1/) r^^;^:7x-h] ^ 

-So «F^:^ h y '>A-2.2--y^U'>-l^;^ (4,6-i^-t-:/ 
5^;U:7xx;U) ;r X 7 x - $ L^C^^ 

CO 1 3 3 ] 

[fbl2] 
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•i/A-trx (4-t-:7'^;u:7 xj^ji/) :7^;^7x-h. :f 
hyt7A-i:f:^ (4-;»'^;ur'x-jU) :7*;^:7x-h, . 
:^ h y -^A-tf;;^ (4-x^;U:7x-;l/) ^*:^>'x- 

:^^ y 'i'A-b';:^ (4-i-:7'n tvur7xx;u) y^T. 
:7x-h. :^ h y 'i;A-fc^;^ (4~t-^*-^^;i/:7ix;i/) 
7;i-:^:7x-h. f3^)^iK-\:i7. (4-t-:/^;U7xx 
^i') 7*;^:7x-h. :^>H/'>»^A-trx (4-t-:/^;u^ 
xx;U) :7*xr'x-h. v^^*^>':;A-trx (4-t-::^ 
5=-;U7xx;i/) 7*;^:7x-h. y^'^A-l^J?^ (4-t- 
^5^jU:7xx;u) y^7.V:xi—V. r^b^ ^^^'^ A-trx 
(4-t-:/^Jl/:7xx;i/) -7 ^::^:7 x- hfcJiCXcn^cD 

•jA-fc^;^ (4-t-:/^;U7x-;i/) 7*:^7x- hj&iSf 

[0 135] 
(Ik 1 3 ] 




[0 13 4] (^cp. *^MT-4>L<&3:^ 
: 1 ^ 1 0 cDjgefbTKSSr d5) 0 , M{i. l 3 tt<D so 



OH 

[0 136] (Stf. 7k«M^. «>U<WK 

^M^l-1 OOj^lbTk^ST?^^. ) 
±ie^-c*t>3n4^^STj<hLrt*. 1,3.2. 
4-s^^>5^ y V ;i/ 1' h -^^u . 1. 3-^> y 7'>-2 , 4 
-p-y ^;u^>i^y'7^>v;i/fc' h— LS-^Vi^yT" 
>-.2,4-p-x^;u-^>>^y 'r>VJi/t::r h-;i/. i,3-p-^ 
^;l^-<>i^y 7=>-2,4-^>t^y -r^y^ut^ h-Ji'. 1,3 
-p^x ^;u^> i;^ y f=>-2 . 4--0 5^ y v Ji/ h - 
;u. 1 , 3-p--^ ^ ^^^-^ > y -2 , 4-p-x ^ > >:;^ y 
f^>y;n^ h->^u, i,3-p-x^;i/^>e;^y •f^>-2,4-p- 
^^;l"-c>t^yf^>v;l.trh-;U, 1.3.2,4-i;' (p--^^ 
;u--<>>?yr>) v;l/eh-;l/. i,3,2,4->^ (p^x^;u 
•^>s?y'r>) y;Ufcrh'-;i', 1,3.2,4-y (p-n-:7*af 
;u-<>i^y'r>) y;ueh-;u. 1.3.2.4-^^ (p^i-r^n 
f;u-^>>^y 'r>) y;i/trh-;l/. 1,3,2,4-^;^ (p-n->^ 
5^;u-^>>?yf^>) y^ut^h^-JU. 1.3,2,4-t^ (p-s->^ 
^;u^>t>yr>) y;H:rh-;u. 1.3.2.4-i^ (p-t-y 
5^;u^>>?yf^» y;ut^h-;l/. i.3,2.4-t;> {2^4•- 
t/y ^;l/'^>s^y'r>) y^utfh-Ji/. 1.3.2,4-t^ (p- 
h+>'^>e^y"r>) y^H::rh-;u. 1,3.2.4^^^ (p- 
xh^i^-Oi^y-T^^) y;i/fcrh-iu. i.3--^>i^yf^ 
>^2-4-p-^u;u-<>*;^y f'>y;ufc:r h -ju. 1,3-p-^ 
a;u^>i;^y7^>-2,4-'^>i^y f vy^utr h-ju. 1,3 
-p-i7 n;u-^>s;^ y f^>-2,4-p-p^ y f^^y ;u 

fc^ i,3-p-iJ7D;U^>v?y r>-2,4-p-x5^;U^ 

>i^yf^>y;H::: h->'^. i,3-p->^;u-<>>^y -r^- 
2,4-.p-^p>»l/^>s^y -rvy-^ut' i,3-p-x^;l/ 



(17) 
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t'v-z , 4-p-i' a jv-^ > y y 7=> y ii/ tr h — 

fej:<:;i,3,2,4--:^ (p-i7a;u-<:>y y 7=>) y;i'eh- 

3,2,4-y'<>t?';7=>y;i'fcrf--Ji'. 1.3.2,4-y ip-ji 

5=-JU'«>y •;f*>)V;H^ h-JU. 1.3,2.4-1^ (p-i^ 

ju--<>i?';7'>) vjueh-;!/, i,3-p-i'a;u^>i/'; 

7'>-2,4-p-p'5=-Jl''Oi>y r>V>iH^ h-Jl'. 1.3,2,4 

[0137] ^©flfe©^<!: L/t:». ^#g5*^l'#>K 10 
$,&#KrjU5-'t;A^, p-t-y5^;u$m#KT;i'5- 

ffii©:^«%Sfflut:iimr5ciAJ-cir. fct^a. 
[ I ] fcr-;Mb^^14x9^u>^,S^, [II] T-n 

mmmi. ^^e^. BEStss^. wmm^r£^^'ntsi'> 

C 0 1 3 8 ] 

«. iRfm©l^-JHb^^ttxf-u>3^^(*«r. i^3E 
©tT-n t u >S5S^«:«:#5e©*«^-Cie-& 3 nr -5© 

ixfcmm^WSkt ^ C i # So 
[0139] *#6Bj{c^5fi»^«:«. *^H^(C(^syci 

gi. WWIStt<i:©A^>;;^{Cgn-Cl>*, 
[0140] 40 

^Bg«. cti6©IIJfifi^K:iD<5I6l®3E3nSfc©-C« 

[0141] **s. ISttWI^fCtel^rsftlflaftiSPtt^ 

(FM) . T'i'y-:; f-iR^^ ( I Z) *J J:c>'n i"i7 
x;Hj!g (HR) ©s?il«. Ti^©:?3;ffi«:^^or^fJQ:o 

< 1 ) mvfm^w&M (FM) 

ft«f*ZlW?i14^ (FM) «, ASTM C 7 9 0CCig85 
1/-C, 1/8 '<>?-©3*^>t5rfflt^-C. X>'N->Pd]5 50 
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Imm. ftCf2S2 Oiiin/^©^fl=T-CiiMO. H!ltt©!g 

(2) T-fy-y h»SS?^ ( I Z) 

TA^Jv haSSSiS ( I Z) ». ASTM D 2 5 6K: 

suffiLr. iis i/'4'f>5^©ss;iut (^y-y5^)4ffl 
C>-C> 2 3-c-csjSL.;fc, 

(3) a-ji'-Jyi^l/glK (HR) 

n:y d"?xJHRS: (HR) ». ASTM D 7 8 5K:!tl 
SSbr. i|fS2mmXiBSl 2 0mmx8$i 3 0mm©ft 

[0 1 4 2 ] Sfc. HJfifiHI^tCfeWSllL^, (Tm) . ;</ 
7;^IE^jaa (Tg) . gPSttS [77] teiCfMw/M 

n». Tie©:^ftJUt.»L.^fr-ca'j^L.fc. 

( 1 ) H^. (Tm) *j<l:o'//^;^ltei^zas (Tg) 

D s c©Kj»tt8%^». «;*:f-d^fiiat©iae:*isu^. 

(Tm) iTS, 

[0 143]^^*SMaH- (DSC) «rMC>-C. ^ 

?:t;u 5 >'^•>cc3S^i>. 1 0 0 'C/^-c 200 •c*rss 

L. 2 0 0 •CrS^raC^bfcf^. 1 0*C/:55--C- 1 5 

o'cs-cKSjau, ^>c<.»-ci o*c/:»-c^-r-5S©eR5Si 

[oi44]«c*i. xiscmsnomm^-^iph. m 
ffissafc«)©i6SfiStB«:^i!i>. cn*^yx^u>© 

ieil©aWg««7 0 c a l/g-CKSOr^J&iCiKJ: 
( 2 ) ®l®ttS [ 77 ] 

SSBttS [ rj ] ». 13 5 •Ct'* V >4'-ca'J5£0;rc. 
(3) Mw/Mn 

Mw/Mna> GPC (■!rJW^•-2x— >3>i'Ci-7h 

1 4 0*C-CiiJ3EUfc. 
[0145] 

[MjS0!l 1 ] [ e^JWb^^ttx?^ u>,^m^» ( G 
PE - 1 ) ©S?S] ^a*il y f YA/COrf^^fvxx-^ 

MSi&ti ( rif;}?y7-i3jgyD J (x*ia^. 

tt{a^?6/Sm{i=«) 18 5M. 07. 5 (b) (Cie 
iS©=#*)E{fc^^' -r 7'©J^JKJ««<!:l5a®S;t«-C 
1 0©CCfib^6tlfcG 1/CO = 0. 9 5 5*7n-rfe 

©, ) ?:il«5fl9«^JIg<!:brffli,»rx^u><tri'y 
h y;i'-cy77 ^^ttl//{:x9^^> • i-^7^>7> 

i^AJ«^«J (t-JU{t^^«»^tti?^U>»*^») * 
[0 1 4 6 ] -Tifeto^. X5^U>^*J5 3-tJl'%©x 

U > • 1-^7^ > 7 > 3<'AJ«^i*CePgttS [ 77 ] = 

2. 9dl/g. Te = -64. 7*C, Mw/M=2. 
1)^:9. SSSSU. ;^5^U>13. SSSSP. h^l'X 
>7 OSaaJ*?!^. ?gf»3-t*fc;®?BtA*iiaS{r4ii 
*>{C. h;L'X>2. 5SJia5{c, 1,1-t';^ (t-y5^^^''^■ 
-:t+->) -3.3,5- h y y ?-jui^i'a--.+-y->o. 04 
sagi5*?g^$ -a-fc^gjg B ^siJ«:iiM L/C. 
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[0 147] i^^Ct^r, tmAtmmBtTi7Vx:i:^hV 

[0 148] ±fBCDJ:^«:L.r?^6n/ca^?®t^. 1 
9 0"C-C3 O^J^Pai 0 kPaabs.CcrMEESeiSbr. S 

;l/X^j!/>^ h > 5 0 0 c c ^M^r^Uf^X. aJi^^t 

1 3. Tga^-CAo/Co 
[0149] 

7^>^>3<^A«s^» (eistts [77] =2. 9di/ 

'g. Tg = -64. 7.Mw/Mn=2. 1)10. 5S 
Sa5. ;<^U>19Saa5: h;Ux>6 9«Sa5«:ig 

1. SSaSPCc. i.i-fc^:^^ (t-':f^JW^-^^zy) -3, 
3,5-F »;-^^;t/>^^p->.^1^>0. 0 7SSSP*;S»S 

[0 1 5 0] ^xc^r. mmAtmmBiz^m^ifC:/^^ 

Pli <b|Hifi|(cLr. Sfi^i<hT^5^<';-7-^Aj::b^x^u 

[0151] f#6n/cii<U g^cy^>il/X5^;U^ h 
>5 0 0 c c^Jraxr^^ccr, pJ?ggP<h:^^gCCC^JS(l 

h >;RggBtC i r N M R "C^ ^ U > ^ SriWS 
U/cMH. ;^^U>$fi«18. 7Sa%"C«>-D/Co 
[0152] 40 
mi^mS] [l^x;Wt^iB5^14x^U>3gg^(^: (G 
PE-3) M3§«?« l^fct^tr. T^ynxh v 

[0153] iten/c^y-^-'S gricy^;Ux^;U>r h 

>5 0 0 c c^m^xmmcx. oj?g§p<t^7SSBcc^gii 



1fia2 0 0 0- 1 9 1 850 
34 

i:mmLfcM^. mm^kti, 5mm%x$>^. 

y U- h^S«4, 7SS%'C$>-:>/c. ^/c. 
^U'>$a;^irj^0/c4g^. ;^^U>^iil3. 7S 
[0154] 

U> (ffip°D« ^5>K7j<';yp ; J 1 05) 7 5Sfi 

SBi. MigWIirf^6tifcl^x;U^fc^^ttx^u>,^ 
a^»(GPE-l) 2 5Sag|5<i:«:ig'&U. 

[0 15 5] ni^infcy'xi\=i\yi^^m^^^^m 

c^. ftcflTJ^tt^ (FM) . n-^^'i7x;ui!g*5i:o' 

T^v^->^ ha55??as ( 1 z) tcoc^r. ±iB:/j£Eccseo 

14^ (FM) 5*1 4 2 OMPar^O. a ^ •t; x 

s (HR) «8 5r*o. TH'v^-.' hara^^s ( i z) 

»4 3 0 J/mr*o/Co 
[0156] 

[|liSfi?il2] jys«?9icc4sOir. »®wiirf#6n/ct^ 

xjWt^^14x5^ U >^S^<* (G P E - 1 ) 

"f) ^cs^m 2 r 6 n t' X ;u{b^^tt x ^ u > 

(GPE-2) *ffll>/ctti^«. HJSgWIlil^lllCC 

[0157] »6n/c:7-nb-U>S«-^M^1^^ffl 
C\ ftCfOTM5it4^ (FM) . P":.^'j7x;U^:fe<fcD^' 
TYV--^ vwmm. ( I Z) tcoi^r. iie^CCfito 

tt^ (FM) «1 440MPar^O. n :ii Jl/S 
S (HR) «84-CabO. TW^:/-:' hWS^^S ( I Z) 
«4 0 0 J/m-CAo/c. 
[0158] 

[|liSPIl3 ] 1 iCfeC^T. StaSfi^ 1 rf#6tx/cfc^ 

x;Mb^^i4x^ U>3Ra^(jj: (G P E - 1 ) 

^» (GPE-3) ^fflc^/c«n«. msm\Lwm- 

[0159] ^6n/c-:/a fU>.^fi^ffi^i|?5^ffl 
C\ ftCfCT^I*^ (FM) . P-:/^'i7:r;l/^:teJ:0' 

T-(Vv hm^^ ( I z) ^coc^r. ±fB:^ccfieo 

t4S (FM) 5^1 4 9 OMPar$>0. n -:/^»i7x;U® 

a (HR) «8 6-c*)0. T^v^--' haiK^a ( i z) 

«4 2 0 J/mTAofco 
[0160] 

imm 1 ] ^SSPd 1 ^fci.^r . i^fi^ 1 -cf#^5>n/c tr 

x;Mk^i^^14x^ U>ISM^(* (G P E - 1 ) Of^*:> 

a=5 3^JU%. [r?] = 2. 9cil/g, T 

g = -64. 7*C. Mw/Mn = 2. \) ^m^^tc\lX9\- 
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CO 1 6 1 ] n^titcy'u\z[y>mm^mim^m 
T^Vv hwm^ ( I Z) Jcoc^r. ±ie:^«:S£r?* 
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14^ (FM) 5i9 0 OMPar^^D. 
(HR) «52-C^>D. T^y--;. harS^S ( I Z) 
4 7 0 J/m-C*o/Co 



(72)^i«# m m m m 

C72)^BH^ 1$ * ^ - 



F^— AC##) 43002 BB12W BB14W BB15W BN03X 
BNOSX BN13X B^a4X FDOlO 
FD200 CGOl CNOO GQOO 

43028 AAOIA ABOGA ABOIA ACOIA 
ACOfiA AC09A AClOA AC26A 
AC27A AaSA AC4SA BA0QA 
BAOIB BA02B BA03B BBOOA 
BB006 BBQIB BB02B BCI26 
BC13B BC15B BC16B BC17B 
BC19B BC24B BQSB 8078 
CA02C CA24A CA24C CA25A 
CA25C CA26A CA26C CA27A 
CA27C CA28A CA28C CA29A 
CA29C CB09A CB09C CB64B 
CB65B EAd EBa2 EB05 
E&07 EB08 EB09 EBIO EB13 
EB14 EB16 EB17 EB18 EC02 
EC04 FA07 FA09 GA04 GA06 

43100 AA02P AA04Q AA15Q AA16Q 
AA17Q AAISQ AA21Q CA04 
CA31 DA04 DA09 DA41 FAIO 
FA18 FA19 FA21 FA47 GCOl 
HA53 HG09 3A28 3A43 3A58 



